Many years ago Katagi (1) and Freund (2) reported that some cardiotonic steroids and their glycosides could induce a sustained contracture in such skeletal muscle rich in slow muscle fibres as rectus abdominis muscle or gastrocnemius muscle of the frog after a rather long latent period. However, any due attention was not paid to this finding until very recently, when the same phenomenon was re-observed in this laboratory (3). Further study of this phenomenon in this laboratory (4) revealed one and the same structural requirements for both the contracture-inducing action and the cardiotonic action of these compounds, although it was demonstrated that this contracture was of nervous origin, somehow mediated by acetylcholine.
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In order to test the possibility whether this phenomenon can be used as an assay method for the cardiotonic action of the cardenolides and bufadienolides, the relative potencies of the eight representative cardiotonic steroids were determined, using the length of the latent period of these compounds to produce contracture in the frog rectus abdominis muscle as a measure of their contracture-inducing activity, and was compared with the relative potencies of these compounds to produce cardiotonic action.
METHODS

Experiments with frog rectus abdominis muscle
The experiments were performed from September to October using rectus abdominis muscle of female frog (Rana nigromaculata). The dissected muscle was suspended in a 5 ml organ bath containing Ringer's solution aerated with air and maintained at temperature of 23±0.5°C. The composition of Ringer's solution used was as follows : NaCI, 110 mm; KCI, 0.4 mm; CaC12j 1.6 or 0.4 mM ; NaHCD3, 1.2 mM ; glucose, 4.3 mm. To know the exact concentration of calcium, the concentration of the stock solution was checked chemically, every time Ringer's solution was made. In the previous study the muscle was stored overnight in the refrigerator before use, but in the present study the muscles just after dissection were used, because of their higher sensitivity. The contracture was recorded isotonically on a smoked drum. 2. Experiments with isolated frog's heart (Straub's preparation) .
Experiments were performed at room temperature in four consecutive days at the end of April. Straub's cannula was filled with about 2 ml of Ringer's solution aerated with pure 02, the surface of which, reached the height of 5 cm above the center of the ventricle. The composition of Ringer's solution was the same as that used for the rectus abdominis muscle, the concentration of calcium being 1.6 mM. Contraction of heart was recorded on a smoked drum by isotonic lever with a load of about 1 g. To produce the hypodynamic state of the heart, the concentration of calcium was reduced to half of the normal, and the effects of the cardiotonic steroids were tested in this condition.
Compounds* used in the above two types of experiments were : digitoxigenin, digitoxin, dihydro-digitoxin, ouabagenin, ouabain, digoxigenin, digoxin and bufalin.
Stock solutions of these agents were prepared, dissolving each compound in 70% ethanol in concentration of 1 mg/ml (10-'). Just before use these stock solutions were diluted with Ringer's solution to a desired concentration. Administration of these agents was done by substituting the whole bathing medium with these solutions. When the temperature and calcium concentration of the bathing medium was kept constant, the latent period of the contracture of frog rectus abdominis muscle became a function only of the concentration of the agents. In Fig. 2 Fig. 3 are drawn with the common slope calculated according to the multiple assay procedure.
The potencies of cardiotonic steroids to induce contracture in the rectus abdominis muscle are calculated in term of digitoxigenin and listed in Table 3 . As far as the three pairs of aglycones and glycosides used in this study are concerned, the aglycones had always a stronger contracture-inducing activity than the corresponding glycosides. improve the sensitivity most of the experiments were carried out in 0.4 mm calcium Ringer's solution.
As is shown in Fig. 2 and is confirmed statistically (Tables 2 and 4 
Effect of the cardiotonic steroids upon the isolated heart
To see whether the relative potencies of the eight representative cardiotonic steroids determined in the above experiments agree well with those of the cardiotonic action, the cardiac action of the above compounds except bufalin were examined using the isolated frog's heart.
The results are presented in Table 5 and Fig. 4 . These data clearly demonstrated that the relative potencies of these seven compounds to produce cardiotonic action agreed well with those to induce contracture in rectus abdominis muscle.
DISCUSSION
According to the present data, the relative potency of the eight representative cardiotonic steroids to produce contracture in rectus abdominis muscle was in strikingly good agreement with that of these compounds to produce cardiotonic action, suggesting the probable usefulness of this phenomenon as a biological assay method for the cardiotonic action of those compounds.
As this contracture was demonstrated to be of nervous origin, somehow mediated by acetylcholine, such a close correlation as reported here might seem, at first sight, rather queer, and might be taken to be a mere coincidence. However, this agreement might probably be more than a coincidence. According to Otsuka (6), there are many similarities between the excitation-contraction coupling (E-C coupling) in muscle and the excitation-secretion coupling (E-S coupling) in nerve ; the important portion of 
